High rates of comorbid posttraumatic stress disorder (PTSD) and substance use disorders (SUD) have been noted in veteran populations. Fortunately, there are a number of evidence-based psychotherapies designed to address comorbid PTSD and SUD. However, treatments targeting PTSD and SUD simultaneously often report high dropout rates. To date, only one study has examined predictors of dropout from PTSD/SUD treatment. To address this gap in the literature, this study aimed to 1) examine when in the course of treatment dropout occurred, and 2) identify predictors of dropout from a concurrent treatment for PTSD and SUD. Participants were 51 male and female veterans diagnosed with current PTSD and SUD. All participants completed at least one session of a cognitive-behavioral treatment (COPE) designed to simultaneously address PTSD and SUD symptoms. Of the 51 participants, 22 (43.1%) dropped out of treatment prior to completing the full 12 session COPE protocol. Results indicated that the majority of dropout (55%) occurred after session 6, with the largest amount of dropout occurring between sessions 9 and 10. Results also indicated a marginally significant relationship between greater baseline PTSD symptom severity and premature dropout. These findings highlight inconsistencies related to timing and predictors of dropout, as well as the dearth of information noted about treatment dropout within PTSD and SUD literature. Suggestions for procedural changes, such as implementing continual symptom assessments during treatment and increasing dialog between provider and patient about dropout were made with the hopes of increasing consistency of findings and eventually reducing treatment dropout.
Introduction
A recent meta-analysis estimated that 23% of Operation Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF) veterans meet criteria for posttraumatic stress disorder (PTSD; Fulton et al., 2015) . PTSD is a chronic disorder characterized by physiological hyperarousal, avoidant behaviors and maladaptive cognitions resulting from directly experiencing or witnessing a life threatening event(s) (American Psychiatric Association, 2013) . Although some PTSD symptoms (e.g., hypervigilance) may be considered adaptive in the combat theatre given threat of physical harm, these symptoms can become debilitating once the veteran returns home (Breslau, Lucia, & Davis, 2004) . Research has linked PTSD to deficits in occupational performance (Taylor, Wald, & Asmundson, 2006) , social functioning (Frueh, Turner, Beidel, & Cahill, 2001) , and physical health (Jakupcak, Luterek, Hunt, Conybeare, & McFall, 2008) . PTSD is also associated with decreased quality of life (Gill et al., 2014) , elevated rates of suicidal ideation (Jakeupcak et al., 2009) , and substance use disorders (SUD; Carlson et al., 2010) . In fact, veterans with PTSD are roughly three times more likely than veterans without PTSD to develop an SUD than civilians (Petrakis, Rosenheck, & Desai, 2011) .
Research on the etiology of comorbid PTSD and SUD suggest that, for most individuals, the onset of the PTSD precedes the onset of the SUD (Hien, Nunes, Levin, & Fraser, 2000 , Jacobsen, Southwick, & Kosten, 2001 , and that alcohol and drugs are commonly used to self-medicate distressing PTSD symptoms, such as nightmares, intrusive memories, and hyperarousal Back, Foa et al., 2014; Back, Killen et al., 2014; Brady, Back, & Coffey, 2004; Khantzian, 1985; Possemato et al., 2015) . Substances such as alcohol reduce physiological arousal, increase disinhibition and provide temporary cognitive distractions (Grosso et al., 2014) . Although substance use may result in short-term relief of symptoms, the long-term consequences of addiction can be severe. For instance, veterans diagnosed with PTSD and comorbid SUD tend to display higher rates of homelessness and are more likely to receive VA disability than individuals with PTSD alone (Bowe & Rosenheck, 2015) . Veterans with PTSD and SUD also tend to display greater levels of intolerance for uncertainty, lower tolerance for distress (Banducci, Bujarski, BonnMiller, Patel, & Connolly, 2016) and have poorer treatment outcomes (Norman, Tate, Anderson, & Brown, 2007) .
Fortunately, a variety of treatments have been developed to address PTSD symptoms. For instance, exposure (e.g., Prolonged Exposure; PE), cognitive (e.g., Cognitive Processing Therapy-Cognitive Therapy; CPT-C) and socially focused treatments (e.g., Interpersonal Psychotherapy; IPT) have shown to be effective in reducing PTSD symptoms (Foa et al., 2013; Markowitz et al., 2015; Walter, Dickstein, Barnes, & Chard 2014) . More recently, a number of evidence-based psychotherapies have been developed to address comorbid PTSD and SUD simultaneously (Carrico et al., 2015; McCauley, Killeen, Gros, Brady, & Back, 2012) . These treatments seamlessly integrate components for both disorders and have been found to provide significant reduction in symptoms of both conditions. However, treatment dropout is a significant problem in both PTSD and SUD treatment populations. A recent meta-analysis found that the average dropout rate for trauma-focused PTSD treatments was 36% (Imel, Laska, Jakupcak, & Simpson, 2013) . Similar dropout rates (30-40%) have been reported in SUD treatments (Kelly & Moos, 2003; Rabinowitz & Marjefsky, 1998) . Individuals that dropout of treatment tend to report less symptom reduction and increased future service utilization for both PTSD (Tuerk et al., 2013) and SUD Moos, Pettit, & Gruber, 1995) . Among individuals seeking treatment for comorbid PTSD and SUD, dropout rates as high as 61% have been reported (Brady, Dansky, Back, Foa, & Carroll, 2001; Mills et al., 2012; Zandberg, Rosenfield, Alpert, McLean, & Foa, 2016) . Given this, investigations of predictors of dropout would help inform treatment design and retain patients in treatment longer, which is associated with increased benefits and more favorable treatment outcomes (Tuerk et al., 2013) .
Findings from previous studies indicate that the vast majority of subjects dropout from PTSD treatment (Gutner, Gallagher, Baker, Sloan, & Resick, 2016; Szafranski, Gros, Menefee, Norton, & Wanner, 2015) and SUD treatment (McKellar, Kelly, Harris, & Moos, 2006; McMahon, Kouzekanani, & Malow, 1999) early on, and before midtreatment. Studies examining dropout from PTSD treatment show that demographic and clinical predictors of dropout include younger age (Gros, Yoder, Tuerk, Lozano, & Acierno, 2011) , male gender (van Minnen Arntz, & Keijsers, 2002) , African American race (Lester, Artz, Resick, & Young-Xu, 2010) , lower levels of education (Rizvi, Vogt, & Resick, 2009 ), higher military rank (Szafranski et al., 2016) , greater concurrent drug use (Szafranski, Gros, Menefee, Wanner, & Norton, 2014) , lower income (Galovski, Blain, Mott, Elwood, & Houle, 2012) , greater disability status and lower social support (Gros, Price, Yuen, & Acierno, 2013) , and higher pretreatment symptom severity (Garcia, Kelley, Rentz, & Lee, 2011) . Similarly, studies examining dropout from SUD treatment include younger age, lower income, being unemployed (Mertens & Weisner, 2000) , African American race (Milligan, Nich, & Carroll, 2004) , lower education level (Mammo & Weinbaum, 1993) , female gender (Arfken, Klein, di Menza, & Schuster, 2001 ) and more frequent drug use (McKellar, Kelly, Harris, & Moos, 2006) .
Studies have almost exclusively examined dropout from PTSD and SUD treatments separately. This is surprising given the recent evidence that integrated treatments targeting PTSD and SUD simultaneously are effective in reducing symptoms of both disorders (Foa et al., 2013; McGovern et al., 2015; Roberts, Roberts, Jones, & Bisson, 2015) . In fact, only one study to date has examined dropout from concurrent treatments for PTSD and alcohol use disorder (Zandberg, Rosenfield, Alpert, McLean, & Foa, 2016 ). Zandberg, Rosenfield, Alpert, McLean, and Foa (2016) found that accidents and "other" types of trauma were associated with the highest rates of dropout, whereas physical assault was associated with the lowest amount of dropout. Interestingly, both fast and slow rates of PTSD symptom improvement predicted treatment attrition. To address current gaps in the literature, this study aimed to 1) examine when in the course of treatment dropout occurred, and 2) identify predictors of dropout from a concurrent treatment for PTSD and SUD. Consistent with previous studies (Gutner, Gallagher, Baker, Sloan, & Resick, 2016; McKellar et al., 2006; McMahon, Kouzekanani, & Malow, 1999; Szafranski, Gros, Menefee, Norton, & Wanner, 2015) , it was hypothesized that the majority of dropout would occur prior to mid-treatment. Younger age (Gros, Yoder, Tuerk, Lozano, & Acierno, 2011; Mertens & Weisner, 2000) , African American race (Lester, Artz, Resick, & Young-Xu, 2010; Milligan, Nich, & Carroll, 2004) , lower education (Mammo & Weinbaum, 1993; Rizvi et al., 2009) , greater concurrent drug use (McKellar et al., 2006; Szafranski, Gros, Menefee, Wanner, & Norton, 2014) , lower income (Galovski, Blain, Mott, Elwood, & Houle, 2012 ) and higher pretreatment symptom severity (Garcia, Kelley, Rentz, & Lee, 2011; McKellar et al., 2006) were expected to predict dropout from treatment.
Method

Participants
Participants were 51 veterans diagnosed with current PTSD and SUD. Participants were recruited via newspaper and internet advertisements, clinician referral, and flyers posted in a local hospitals and medical clinics. Baseline inclusion criteria included: 1) status as a veteran, reservist, or member of the National Guard, 2) 18-65 years old, 3) DSM-IV criteria for a current substance use disorder and some substance use in the past 90 days, 4) DSM-IV criteria for current PTSD and a score of ≥50 on the Clinician Administered PTSD Scale (CAPS; Blake et al., 1995) , and 5) fluency in English. Baseline exclusion criteria included: 1) clinically significant suicidal or homicidal ideation, 2) current or history of psychotic or bipolar affective disorders; 3) current eating disorder or dissociative identity disorder; 4) individuals already participating in ongoing PTSD or SUD treatment; and 5) severe cognitive impairment as indicated by the Mini Mental Status Exam.
Procedure
Potential participants were initially screened by telephone or inperson, and individuals who were eligible were invited to complete a comprehensive baseline assessment in the office.
Individuals meeting inclusion criteria were randomized (2:1) to receive either COPE or Relapse Prevention as part of a larger, NIDAsponsored clinical trial. For the purposes of the present study on integrated treatment of PTSD-SUD, only participants in the COPE treatment arm were investigated. The COPE treatment consists of 12 weekly, individual, 90-min sessions which are primarily focused on psychoeducation and methods for coping with cravings to use (sessions 1-3), in vivo exposure (sessions 3-12), and imaginal exposure (sessions 4-11; see Back, Foa et al., 2014; Back, Killen et al., 2014 for more details on the therapy). All study procedures were IRB-approved and participants read and signed an IRB consent form before any study procedures occurred.
Measures
Demographics
Demographics were collected via a self-report measure at baseline, which included variables such as age, gender, race, education level, relationship status, employment status, and military history.
PTSD Symptoms. Clinician Administered PTSD Scale
The Clinician Administered PTSD Scale (CAPS; Blake et al., 1995), a D.D. Szafranski et al. Addictive Behaviors 73 (2017) 30-35 semi-structured clinical interview considered the gold standard for PTSD assessment, was used to obtain a current diagnosis of PTSD and ensure a total symptom severity score ≥ 50 at baseline. The CAPS targets the 17 specific PTSD symptoms from the DSM-IV (American Psychiatric Association, 2000) to assess the intensity and frequency of each symptom on a five-point Likert scale. Although a full assessment of past trauma was completed, active combat-related PTSD was the focus of the symptom assessments and related diagnosis. The CAPS has been shown to have adequate internal consistency (αs ranged from 0.73 to 0.95), inter-rater reliability on the same interview (rs ranged from 0.92 to 0.99), and test-retest reliability over a 2 to 3 day period across different interviewers (rs ranged from 0.77 to 0.98; Orsillo, 2002).
Substance use. Mini International Neuropsychiatric Interview
The Mini International Neuropsychiatric Interview (MINI; Sheehan et al., 1998) was used to diagnose SUD. The MINI is a clinician-rated structured diagnostic interview designed to provide a brief, but accurate, assessment of a wide range of DSM-IV psychiatric disorders, including mood and anxiety disorders, and substance use disorders (Sheehan et al., 1998) . The MINI was used to assess all of its targeted disorders with the exception of PTSD, which was assessed via the CAPS. Similar training procedures were used for the MINI as were used for the CAPS. The MINI has demonstrated adequate inter-rater and test-retest reliability across most disorders, and specifically has shown good interrater reliability with other structured diagnostic interviews (Sheehan et al., 1998) . Timeline Follow-Back. The Timeline Follow-Back (TLFB; Sobell & Sobell, 1992) , a calendar-based instrument that obtains retrospective self-report data, was used to assess alcohol and drug use for 60 days prior to baseline. Alcohol use frequency (i.e., percent days using) and quantity (i.e., standard drink units) were assessed weekly during treatment, as was the frequency of other substance use (e.g., cocaine, marijuana, stimulants, sedatives, opioids) and prescription drugs. The TLFB yields consistently high test-retest correlations and correlates well with other self-reports and collateral reports (Carey, 1997) .
Depression symptoms: Beck Depression Inventory-II
The Beck Depression Inventory-II (BDI-II; Beck, Steer & Brown, 1996) is a 21-item, self-report measure of depressive symptoms with higher numbers indicating greater symptom severity. The BDI-II demonstrates excellent one-week test-retest reliability (r = 0.93), excellent internal consistency (αs < 0.92), and convergent validity in multiple samples (Beck, Steer, & Brown, 1996) .
Data analytic plan
Discrete time survival analysis (Muthén & Masyn, 2005; Singer & Willett, 1993 was used to examine treatment dropout. Survival analysis was conducted in Mplus version 7.4 (Muthén & Muthén, 1998 . For all analyses, treatment session was used as the time metric. Remaining in treatment was scored as 0, dropout as 1, and data were coded as missing following treatment dropout. Dropout was calculated based on individuals attending at least the first treatment session. Life tables were first constructed providing information regarding survival probability, hazard ratio, and cumulative survival rates. Predictors of treatment dropout were then examined.
Results
Demographics and clinical characteristics
The majority of participants were male (92.2%), Caucasian (68.6%), unemployed (58%), had a military rank of E-4 or E-5 (58%). The M age for participants at baseline was 39.9 (SD = 10.8). Baseline PTSD, depression and substance use scores can be found in Table 1 .
Predictors of drop-out
Dropout was defined as completing at least one treatment session and discontinuing treatment prior to completion of the full treatment protocol (i.e., 12 sessions). The findings revealed that 56.9% (n = 29) of participants were identified as treatment completers, and 43.1% (n = 22) were identified as treatment dropouts.
Prior to survival analysis, a life table was constructed to quantify the number of people who dropped out at each session, with corresponding survival and hazard proportions (Table 2) . Survival analysis and hazard function plots are provided in Fig. 1a and b, respectively. Results of the life table indicate that the majority of people completed treatment (57%). In general, rate of dropout did not appear to fluctuate greatly, although the highest hazard probability of dropping out occurred between sessions 9 and 10.
Discrete time survival analysis, using a proportional odds Cox ratio, as described by Singer and Willett (2003) was then fit the data, using Mplus version 7.4 (Muthén & Muthén, 1998 , to examine treatment dropout. Treatment dropout was coded as 0, continuing in treatment as 1, and the times after a participant dropped out of treatment was coded as missing. Due to the small sample size, baseline predictors were each entered individually to determine impact, and significant predictors were all included in a final model. The impact of predictors on treatment dropout is provided in Table 3 . Elevated CAPS scores predicted an increased likelihood of treatment dropout at a trend level (B = 0.02, SE = 0.01, p = 0.08), with an odds ratio of 1.02 (95% confidence interval [1.00, 1.05]). There were no other significant predictors. D.D. Szafranski et al. Addictive Behaviors 73 (2017) 30-35 However, this area of research remains in the nascent stage, with significant gaps. Despite the support for the efficacy of these treatments, few studies have examined dropout from integrated treatments targeting PTSD and SUD simultaneously. This is particularly problematic when one considers high dropout rates reported in treatments targeting PTSD (Imel, Laska, Jakupcak, & Simpson, 2013) and SUD separately (Rabinowitz & Marjefsky, 1998) , added to the increased symptomatology and impairment in PTSD-SUD comorbidity (McCauley, Killeen, . The current study addressed an important gap in the literature by examining the point in treatment at which participants drop out and potential demographic and clinical predictors of treatment dropout. Contrary to this study's first hypothesis, the majority of dropout (55%) occurred after session 6, with the largest amount of dropout occurring between sessions 9 and 10. This finding differs from previous research that noted the majority of Veterans dropped out of prolonged exposure prior to session four (Garcia et al., 2011; Mott et al., 2014 ). An explanation for this finding could be the late implementation of exposure work, which often begins in session 6 of COPE. Other exposure based protocols such as prolonged exposure implement exposure earlier in treatment (e.g., session 3). These protocol differences may explain this finding as previous studies have noted participants who are unwilling to confront trauma relevant stimuli, quickly dropout of treatment (Frye & Spates, 2012) . A second possible explanation for this outcome is that motivation to continue treatment decreased as symptoms improved over the course of treatment, leading to dropout later on in treatment (Zandberg et al., 2016; Szafranski, Smith, Gros, & Resick, in press ).
Discussion
Among the investigated variables, greater baseline CAPS scores were identified as a possible predictors of premature dropout. This finding is consistent with previous studies noting that elevated PTSD baseline symptomatology as a risk factor for treatment dropout (Garcia et al., 2011) , although this finding has not been consistent across all studies (Gros, Price, Yuen, & Acierno, 2013; Gros et al., 2011) and was only a trend in the present findings. This result could be due to participants with elevated CAPS scores having slower improvements in PTSD symptoms that could lead them to have decreased motivation to attend treatment and therefore drop out. Additionally, individuals with higher CAPS scores may have had faster improvements in PTSD symptoms and therefore think that they do not need to attend treatment anymore and then drop out. Research has found that among participants with elevated baseline PTSD severity, dropout rates in PTSD treatments were higher for individuals with very fast and very slow rates of PTSD improvement (Zandberg et al., 2016) . Given the inconsistencies noted across studies and lack of studies examining the role of symptom change as a possible moderating variable, future research is needed to better understand the relationship between baseline severity, symptom change during treatment and treatment dropout.
Interestingly, substance use frequency was not associated with dropout in this sample despite previous research identifying elevated substance use as a risk factor for treatment dropout (McKellar et al., 2006) . This finding may be a result of a number of participants being recruited from a Substance Abuse Treatment Clinic at a Veterans Affairs Medical Center. As a result, a large proportion of patients had already taken steps to decrease their substance use prior to the enrollment of this study and may have habituated to possible aversive SUD treatment factors (e.g., material emphasizing individual behavior change). It is also possible that these participants motivation to obtain treatment was high, as they had already taken steps to obtain treatment prior to being recruited for this study.
The findings from the present investigation highlight interesting issues within the dropout literature, including high dropout rates, inconsistent findings across studies related to baseline PTSD severity level (Garcia et al., 2011; Gros et al., 2011) , substance use frequency (McKellar et al., 2006) , when dropout occurs (Mott et al., 2014) and changes in motivation to continue treatment as symptoms change over time (Szafranski et al., in press; Zandberg et al., 2016) . To help reduce inconsistencies within the literature, assessment procedures should be improved surrounding treatment initiation to better understand motivations, commitment, and any resistance to treatment. The implementation of session-by-session probes could be used to continue the assessment process and aid in reducing dropout rates. Post-dropout interviews are another alternative, but generally difficult to obtain after losing contact with participants. Finally, specifically discussing dropout Note. Predictors were first entered individually, with all marginal predictors entered in a final model. Race was coded as 0 = Caucasian, 1 = other. Gender was coded as 1 = male, 2 = female. Employment was coded as 0 = full or regular part-time, 1 = other (student, unemployed, retired/disability). CAPS = Clinician-Administered PTSD Scale. BDI-II = Beck Depression Inventory-II. TLFB TDU = Timeline Followback Total Days Used.
D.D. Szafranski et al. Addictive Behaviors 73 (2017) 30-35 risk throughout the course of treatment would likely improve dialog between participant and provider and possibly decrease dropout. There are four main limitations to the present study. First, the study had a small sample size that could have impacted the power to detect different predictors of dropout. Second, the majority of participants in the current study were male and all were veterans, which may reduce generalizability of findings to female veteran and citizen populations. Third, participants were from a randomized clinical trial which may not be representative of individuals partaking in treatment in naturalistic settings. Finally, COPE includes exposure treatment for PTSD, which may limit generalizability of findings to non-exposure based treatments for PTSD, such as IPT.
Overall, the findings of the present study highlight problems with dropout such as relatively high rates and inconsistencies across studies. Improved assessment procedures may help reduce these inconsistencies and increase open dialog about dropout, with the hopes of reducing overall rates. To date, our study was the first to look at dropout treatment predictors in a concurrent treatment for PTSD and SUD in a veteran population. Future studies with large sample sizes from both exposure and non-exposure based treatments are needed to evaluate additional pretreatment variables that may predict treatment dropout. Moreover, future studies such as Zandberg et al. (2016) are important to examining the role of symptom change on dropout. 
